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I N T R 0 Oil  C I O N 

The  head-iqp  display  (HUD)  was  developad  to  facilitate  the  transition  be- 
tween instruaent  and  visual  flight.  The  use  of  a HUD  is  becoaing  increasingly 
coaaon.  In  spite  of  the  existence  of  a Military  Specification  and  a Military 
Standard  which  are  written  to  proaote  consistency  and  to  ninialze  occurrence 
of  incoHf>atible  aethods  of  presenting  inforaaticni;,  inconsistencies  do  exist. 

The  folic  wing  tables  were  prepared  in  order  to  facilitate  comparison  between 
existing  head-up  display  foraats,  sn  that  in  the  selection  of  syabols  for  fu- 
ture hetd-up  displays  inconsistencies  will  be  ainiaized. 

The  tables  included  in  this  report  contain  data  on  displays  found  in  the 
A-7E,  F-5.  F-14,  F-15.  F-lllA,  CL-84.  and  AV-8A  aircraft.  Data  froa  the  Mil’- 
tary  Specification  pertaining  to  head-up  displays,  MIL-D- 81641 (AS) , and  the 
relevant  Military  Standard,  M1L-STD-884B  are  included.  The  infonaation  in  the 
tables  was  taken  froa  the  references  listed.  Mhere  available,  the  NATOPS  Man- 
ual (U.S.  Navy)  or  Technical  Orders  (USAF)  were  considered  the  primary  source. 
Information  from  secondary  sources  was  included  in  the  tables  where  it  indi- 
cated additional  functions  or  alternative  ways  of  displaying  the  same  fuiictions. 


DESCRIPTION  OF  THE  TABLES 

Descriptive  parameters  are  listed  at  the  left  edge  of  the  tables.  Func- 
tions are  listed  across  the  top  edge.  Functions  are  presented  alphabetically 
and  are  consecutively  numbered.  Where  there  is  more  than  one  means  of  display- 
ing a futtction  for  a given  aircraft,  additional  columns  are  used.  The  function 
name  Is  the  same,  and  the  saae  number  is  used  with  the  notation  "(cont)"  to  in- 
dicate continuation  of  the  description.  Explanation  of  the  parameters,  as  nec- 
essary, IS  given  below.  Blanks  in  the  body  of  the  tables  indicate  that  the 
parameter  Is  not  relevant  or  the  required  information  was  not  available. 

Function  - In  general,  displays  present  standard  aircraft  or  weapons  in- 
formation and  the  function  names  reflect  this.  There  are  two  types  of  excep- 
tions, One  is  where  a function  is  peculiar  to  an  aircraft;  e.g.,  wing  sweep  in 
the  F-14.  The  other  exception  concerns  functions  without  qualifying  adjectives 
where  there  should  be  a qualifier.  An  example  is  the  use  of  the  term  "aii- 
speed"  without  the  accompanying  ’’indicated,*'  "true"  or  "calibrated."  In  such 
cases,  a separate  heading  without  the  qualifier  was  included  in  the  tables. 

Figure  No.  - Refers  to  the  figure  which  shows  the  display  elements  as  de- 
scribed in  the  ablas.  In  order  to  limit  the  number  of  figures,  references  arc 
sometimes  made  \o  a figtire  she  <ing  a display  similar  to  but  not  identical  in 
format  to  the  display  described.  For  example,  the  number  of  scale  graduations 
or  ''ntervals  may  be  different,  hut  the  relationships  among  scale  marks,  nu- 
merals, pointers  and  labels  are  the  same.  It  is  possible  to  determine  from 
the  tabic  entries  and  the  figure  how  the  display  looks.  Numerals  in  circles 
on  the  figures  refer  to  the  function  number  in  the  tables.  Arrows  fiom  'uose 
enc’'^rled  ncijcrals  point  to  display  elements  which  are  used  for  the  function 
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whose  nuij^or  i»  given.  Sonetlnes  a figure  nu»*er  i'?  given  In  a table  entry 
for  a function  and  the  nuaber  of  that  functi<>n  does  not  appear  on  the  figure. 
Thia  is  either  becauaa  the  figure  portrays  only  that  function,  the  figure  is 
self-explanatory  or  the  relationship  i's  coTv  Jal^ely  e xplained  in  the  notes  for 
that  function.  In  sone  cases,  one  of  aoo^'«>  cuuditions  holds  yet  there  is 
a nuneral  on  the  figure.  This  is  due  to  : .e  conservative  nature  of  the  au- 
thors' approach. 

Fom  of  Display  - The  conponents  of  a functional  display,  as  shown  in  the 
corresponding  figure,  were  classified  as  scales  (vertical,  horizontal,  or  cir- 
cular), ladders,  digits,  letters,  alphanun.irlcs,  or  syebology. 

Display  Label  - Any  letter(s)  used  to  label  the  display  are  indicated.  In 
the  corresponding  figure,  a single  letter  has  been  drawn  to  indicate  the  posi- 
tion of  a single  letter  label;  two  letters  have  been  drawn  to  show  the  position 
of  a double  letter  label.  In  each  case,  the  letter(s)  in  the  actual  label  nay 
differ  frow  those  used  in  the  figuYe. 

Range  of  Variable  - The  range  of  paraaeter  values  which  may  be  displayed 
is  given. 

Range  Displayed  - The  range  of  paraawter  values  which  is  displayed  at  a 
given  time  is  indicated. 

Direction  of  Increase  - The  direction  of  increasing  parameter  values  is 
given  in  relationship  to  the  appropriate  scalar  display.  For  a vertical  scale, 
parameter  values  increase  as  one  reads  up  the  scale,  down  the  scale,  or  both; 
for  a horizontal  scale,  values  increase  as  one  reads  to  the  left,  to  the  right, 
or  both.  Far  a circular  scale,  values  increase  in  a clockwise  or  a counter- 
clockwise direction. 

Fixed  Scale  - "Yes"  Indicates  the  scale  remains  stationary;  "no,"  the 
scale  acts  as  a moving  tape. 

Scale  Values  Marked  - "Yes"  i’  licates  scale  graduations  are  labeled  with 
numerals  to  indicate  parameter  va''  is. 

Scale  Graduations  - The  change  in  parameter  value  for  the  smallest  grad- 
uation on  a scale  is  given. 

Moving  Reference  - 'Tes"  indicates  a reference  mark  changes  its  position 
on  the  screen  in  some  manner. 

Nodes  - With  certain  exce  itions,  modes  are  listed  as  named  in  reference 
sources  (see  mode  list).  In  cases  where  the  table  entiy  does  not,  correspond 
exactly  to  the  node  list,  the  table  entry  wilr  encompass  more  than  one  mode 
end  will  contain  Jko  word  k-omaon  to  theae  modes.  Tlie  only  further  exception 
is  the  use  of  the  word  "attack"  to  include  all  nodes  in  the  A-71;  where  a weapon 
is  used. 

Notes  - When  a functii  ,n  description  has  been  obtained  from  a secondary 
reference  source  (reference  4 or  reference  6)  this  is  indicated  by  inclusion 
of  the  source  nuaiier  in  the  "notes"  section. 
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CONTENTS  OF  T A B I E S 


FUNCTION 

Acceleration  Display  (Lateral) 
CL“84  a • • 

AV-8A 

Acceleration  Display  (Vertical) 
A-7  , , . 

F-14  . a . 

Acceleration  Limit  Display 

F-5  a a . 


TABLE  ENTRY 

1 

2 

3 

4 

5 


Airspeed  Command 

F-15  a a a ^ 

CL-84  7 

AV-8A  8 

MIL-D-81641(AS)  9 

MIL-STD-884B  10 

Airspeed  Display 

CL-84  11 

MIL-D-81641(AS)  12 

MIL-STD-884B  13 

Airspeed  Display  (IAS) 

A-7  14 

F-14  15 

F-IS  16 

AV-8A  17 

Airspeed  Display  (TAS) 

AV-8A  a 18 

Air-To-Air  Attack  Steering  Display 

F-H  19 


F-15  20 

Air-To-Ground  Attack  Steering  Display 

F-14  21 

F-15  22 

F-lllA  23 

Altitude  Command 

F-14  24 

F-15  25 

MIL-D-81641CAS)  26 

MIL-aSTO  8B4B  27 


FIGURE 
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50 


2 
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,5 

1 

6 

5 

5 


5 

5 


7 

3 
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8 

9 

10 

12 


13 
9 

14 

15 


16 

17 

17 

17 
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CONTENTS  OP  TABLES  ( c.  a d t,  5 il  u e d ) 


FUNCTION 

Altitude  Display  (Baroaetrlc) 

A-7  . . . . 

F-14  . . . . 

F-15  . . . . 

AV-8A  . . . . 

NIL-D-ei641(AS)  . . . , 

MIL-STD-IB4B  . . . . 

Altitude  Display  (Radar} 

A*"  7 « « « ■ 

F-14  . . . . 

CL-84  . . . . 

AV-8A  . . . , 

MIL-D-ai641(AS)  . . . . 

MIL-STD-B84B  . . . . 

Angle  of  Attack  Display 

F-15  . . . . 

AV-8A  . . , . 

Angle  of  Attack  Error  Display 

A—  7 • b V a 

F U . . . . 

MIL-D-81641(AS)  . , , . 

MIL-STD-884B  ...  a 

Angle  of  Attack  (Optinua}  Display 
F-15  . . . . 

Armament  Datum  Line  Display 

F-14  . . . 

F-15  ... 

AV-8A  . . . 

MI L-D- 8 1641 (AS)  . . . 

MIL-STD-884B  . . . 

Armament  Si  oction  Display 

F-14  . . . . 

MIL-D-8i641(i\S)  . . . . 

F-15  . . . . 

MI1.-STD-884B  . . , . 

Attitude  Display 

F-H  . . . . 


TASLE  ENTRY 


FIGURE 


23 

16 

29 

18 

16 

30 

17 

51 

32 

17 

33 

17 

34 

16 

35 

18 

16 

36 

37 

38 

17 

39 

17 

40 

5 

41 

19 

42 

20 

43 

21 

20 

44 

21 

45 

21 

46 

5 

47 

22 

48 

22 

49 

22 

50 

22 

51 

22 

52 

53 

54 

55 

56 

23 

26 
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CONTENTS  OF  T A B F E tJ  (continued) 

FUNniOM  TABLE  ENTRY  FIGURE 

Attitude  Display  (Continued) 

F-IS  S7  25 

F-IllA  58  15 

CL-84  59  1 

AV-8A  60  27 

MI  L-D  81641  (AS)  51  26 

NIL-STD>884B  62  26 

Bank  Angle  Conaand 

F-14  63  28 

Bc»nb  Fall  Line  Display 

A-7  64  13 

F-14  65  13 

F-IS  66  13 

MIL-D-81641(AS)  67  13 

MIL-STD-884B  68  13 

Breakaway  Command 

A-7  69  29 

f-14  70  29 

F-IS  71  29 

AV-8A  72  29 

MIL-D-81641(AS)  73  29 

MTL-STD-884B  74  29 

Closure  Rate  Comand 

MIL-n-ei641(AS)  . 75  17 

Closure  Rate  Display 

F-14  76  30 

55 

F-15  77  56 

MIL-D-8164UAS)  78  17 

MILSTn~884B  79  17 

Course  Coinwind 

A-7  80  9 

F-14  81  8 

31 

F-ir,  82  32 

F-lllA  . . , . 83  15 

Ml  I- U- 8 1641  (AS)  84  8 

Destination  Indicator 

F-15  85 
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C 0 N T E N 1 S OF  T A B I,  E S ( c o n t i i»  n e rt  ) 


FUNCTION 


TABLE  ENTRY 


FIGURE 


Engine  Torque  Display 
CL-S4 

Flap  Status  Display 
F-14 


Flight  Path  Angle  Display 
A-7 


F-14 

F-15 

AV-SA 


Glide  Slope  Error  Display 
F-14 
F-14 
F-lllA 
CL-M 


Ground  Speed  Dlsple'-^ 
CL-84 
AV-8A 

Gun  Aiaing  Syabol 
A-7 
F-5 
F-14 

F-15 

AV-8A 

Heading  Coumand 
F-15 
CL-84 

MIL-n-81641(AS) 
MI L-STD-8R4B 

Heeding  Display 
A-7 
F 14 

F-15 

CL-84 

AV-8A 

MIL-0-8164 1 (AS) 
MII-STU-884B 

Iiapact  Point  Display 
F-14 


86 
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r 

87 

t 

88 

26 

i 

33 
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89 

26 
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90 

26 
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91 

27 
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92 

3J, 

1 

92 

8 

i 

» 

93 

IS 

i 

94 

1. 

! 

95 

96 

i4 

97 

’.5 

1 

i 

98 

4 

1 

99 

10 

\ 

56 

100 

il 

101 

37 

, 

102 

3rt 

103 

1 

104 

38 

105 

38 

106 

39 

107 

40 

41 

108 

38 

109 

1 

110 

39 

111 

38 

112 

38 

113 
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C l)  W T n N T S 0 F T A tt  L 1!  fi  ( r.  ii  n t i n u H ) 


FUNCTION 

Impact  Point  Display  (Continu«d) 
AV-8A  . . „ 

MIL-D-8164UAS)  . . . 


TABF.E  ENTRY 


FIGURE 


Mach  Number  Command 
F~14 
A’^-SA 

MIL-D~8164,l(AS) 

Mach  Niuiiber  Display 
F-14 
F-15 
AV-8A 

MIL-D-81o41(AS) 


Master  Arm  Status  Indicator 
F-14  . , 

F-15  . . 

MIL-  J164UAS)  . . 


Missile  Target  Display 
Mil,  U-8164KAS} 


Missile  Target  Status  Indicator 
MIL-D- 81641 (AS)  . . . 


Navigation  Advisories  Display 
F-15  . . 


Navigation  Mode  Selection  Indicatoi" 
F-15  .... 


Pitch  Error  Display 
F-lllA 


Range  to  Destination  Display 


Range-To-fio  to  In-Rangc  Display 
F-14  . . . 


Range -To  (io  to  Ihillup  Point  Display 
A- 7 „ , . , 

F-H  .... 

F-IS  .... 

MII,-D--R164M;AS)  .... 

MILSTD -88411  .... 


116 

3 

117 

6 

118 

5 

119 

3 

120 

121 

122 

5 

125 

124 

22 

125 

126 

35 

1,’7 

43 

128 

129 

130 

15 

131 

132 

13 

1.33 
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13 
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13.5 
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44 

1.36 

45 

1.37 

45 
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CONTENTS  OF  TABLES 


FUNCTION 

Rwiga-To-Go  to  Weapon  Release  Display 

A-7  

F-14  

F-15  . . 

MIL-D-81641(AS)  

MIL-STD-884B  

Rotation  Angle  Command 

MIL-D- 81641 (AS)  

Runv;ay  Image  Display 

CL-84  

MI  L-D- 8 1641 (AS)  

MIL- STD- 8843  

Sensor  Scan  Display 
F-14 

F-15  • • • • • • 

AV-8A  

Sight-Line  Depression  Angle  Display 
AV-8A 

Speed  Error  Display  (IAS) 

F-lllA  

AV-8A  


(continued) 
TABLE  ENTRY 


13B 

139 

140 

141 

142 


143 


144 

145 

146 


147 

148 

149 

150 

151 

i!.;2 


standby  Reticle 
A-7 
F-14 

Mr,  L-D- 8 1641  (AS) 


155 

154 

155 


Tacan  Deviation  Displa> 
F-14 
AV-8A 


156 

157 


Target  in  Range  Indication 
A-7 


F-15 

MIL-D-81641(AS) 


Target  Out  of  Range 
F- 14 


Indication 


158 

159 

160 

161 


FIGURE 


13 

13 

45 

45 


23 


I 

46 

47 


48 
8 

12 

49 


15 

6 


51 

52 

53 


24 

39 


35 

13 

56 

43 
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Target  Range  Display 

F-5 
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CONTENTS  Of  TABLES  (continued) 


EUNCTION  TABLE  ENTRY 

Target  Range  Display  (Continued) 

F-14  . 163 

F-IS  164 

MTL-D-81641(AS)  165 

Terrain  Contour  Display 

MI L-D- 8 1641 (AS)  166 

MIL-STD-884B  167 

Time-To-Go  to  Weapon  Release  Display 

F-14  168 

F-lllA  169 

UHF  Homer  Display 

AV-8A  170 

Velocity  Vector  Display 

A-7  171 

F-14  172 

F-15  173 

MI L-D- 8 1641 (AS)  174 

M1L-STD-884B  175 


Vertical  Speed  Command 

MIL-D-8164KAS)  176 

MIL-STD-8R4B  177 

Vertical  Speed  Display 

A-7  178 

F-14  179 


CL- 84  ....  180 

AV-8A  181 

MI  L-D- 8 164 1 ;; AS)  182 

MIL-STD-884B  . 183 

Visual  Search  Area  Display 

F-IS  . 184 

F-UIA  185 

Warning  Signal  Indicator 

A-7  186 

F-14  187 

F-15  188 

MIL-D-81641(AS)  189 

MIL-STD-8B4B  190 


FIGURE 


54 

55 
36 

56 

57 


58 

58 


10 

15 


39 

% 
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9 

9 

45 

45 
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19 

5 
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59 

15 


60 

61 

61 

61 
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CONTENTS  OF  TABLES  (continued) 

FUNCTION  TABLE  ENTRY 

Iteapon  Release  Indicator 

NIL-D-81641(AS)  191 

Wing  Incidence  Disjplay 

CL-84  192 

Ring  Sweep  Display 

F-14  19!^ 
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MODES 


A- 7 

En  Route  Navigation 
Terrain  Following 
Landing 
Data  Link 

Noraal  Attack  Bomb 
Monal  Attack  Offset  Bonb 
Radar  BoiiR> 

Radar  OoMb  Offset  Bomb 

Navigation  Bonb 

Gun 

Rocket 

F-5 

Gims 

Missile 

Manual 

P-14 

Takeoff/Manual 

Tokeoff/TACAN 

Cruise/Vector 

Cniise/TACAN 

Cruise/Manual 

Cruise/Destlnatlon 

A/A  Manual  Gun 

A/A  Optical  Track 

A/A  Sidewinder  Boresight 

A/A  Sidewinder  Normal 

A/ A Phoenix  Boresight 

A/A  Phoenix  Normal 

A/A  Sparrow  Boresight 

A/A  Sparrow  Normal 

A/G  Computer- Initial  Point 

A/G  Conqputer-Target 

A/G  Precision  Course  Direction 

A/G  Computer-Pilot  (Bomb) 

A/G  Computer- Pi lot  (Guns,  Rockets) 

A/G  Manual 

Landing/Vector 

Landing/All  Weather  Lm:;  Ung 

Landlng/TACAN 

F-15 

Attitude  Director  Indlcatoe 
A/A  (Gun) 

A/A  (Missile) 

A/G 


P-lllA 

Manual 

Command 

Dive 

Long  Angle  Drogue  Delivery 

Homing 

Guns/Rockets 

CL- 84 

Approach 

Transition 

AV-8A 

Before  AFC  105: 

V/STOL 

GEN 

Navigation 

REV 

A/A 

After  AFC  105: 

V/STOL 
Navigation 
Weapons  a 
Weapons  b 
A/A 

MI L-D- 8 1641 (AS) 

Takeoff/Navigation 
Terrain  Following 
Bombing 

Boresight  Weapons 
Guided  Weapons 
Landing 
Boresight 
Standby 

MII.-STD-884B 

Takeoff 

Navigation 

Terrain  Following/Terrain  Avoidance 

Weapon  Delivery 

landing 
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LIST  OF  ABBREVIATIONS 
A/A  Air-To-Air 

A/C  Aircraft 

ADI  Attituda  Diroctor  Indicator 

ADL  AnMwmt  Datua  Lina 

AFC  Airfrana  ChangO 

A/r  Air-To-Ground 

AILA  Autonatic  Instiunent  Landing  ^:^roaeh 

ALT  Altitude 

AOA  Angle  of  Attack 

APPR  Approach 

ASB  Allowable  Steering  Error 

ANL  All-Weather  Landing 

BARO  Baroaetric 

CCIP  Continuously  Computed  Impact  Point 

CL  Centerline 

COFtP  Congiuter 

DIV  Dive 

FD  Plight  Director 

POV  Pie Id  of  View 

PPM  Flight  Path  Marker 

FRL  Fuselage  Reference  Line 

HOR  Horizontal 

IAS  Indicated  Airspeed 

ILS  Instrument  Landing  System 

INS  Inertial  Navigation  System 

IP  Initial  Point 
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LIST  OF  ABBREVIATIONS  Ccontinued} 
KT  Knot 

LADD  Long  Atigle  Drogue  Delivery 

LOG  Landing 

N Mach 

NAV  Navigation 

NN  Nautical  Mile 

PCD  Precision  Course  Direction 

RNG  Range 

SEAM  Sidewinder  Expanded  Acquisition  Mode 

SPEC  Specification 

SYM  Syirijolic 

TA  Terrain  Avoidance 

TAS  True  Airspeed 

TCN  TACAN 

TF  Terrain  Following 

TGT  Target 

THERMO  Thermometer 

TO  Takeoff 

TRAN  Transition 

V/STOL  Vertical/Short  Takeoff  and  Landing 

VV  Velocity  Vector 

WPN(S)  Weapon (s) 

t. 

I 

\ 

I 

L 

V 

t 
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4.  P-14A  Prograanable  Display  Generator  HUD  Synbology/ Interface  Requlrenents ; 
Gruaman  Aerospace  Corp  Report  No.  AS1-232-R-73-7;  22  Oct  1973. 
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